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(57)Abstract: 

PURPOSE: To easily reduce the quantity of sexivalent chromium compounds bleeding from a 
pigment to a very small amount under mild treating conditions by adding hydrated silica and a 
reducing substance to a slurry of a chromium- containing compound oxide pigment to treat the 



CONSTITUTION: In a slurry of a compound oxide pigment containing chromium as the 
constituent, the pigment is brought into contact with hydrated silica and a reducing substance 
to treat the pigment with these substances. It is desirable to use the hydrated silica in an 
amount of 0.1-1 0wt.% in terms of Si02 and the reducing substance in an amount of 0.01-10wt.% 
based on the pigment. The contacting is performed satisfactorily at room temperature. It is 
desirable to add the reducing substance while keeping the pH of the slurry at 7.0 to 10.5. As the 
hydrated silica, the hydrolyzate of an alkali silicate and/or a silica sol can be used. As the 
reducing substance, e.g. a cerium compound, an antimony compound, an iron compound and a 
manganese compound can be used. 
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pigment. 



English translation of the relevant parts of 
Citation 2 (JP H08-27393 A) 

[Claim 1] 

A method for reducing hexavalent chromium eluted 
from a chromium- containing composite oxide based 
pigment, comprising in a slurry of a composite oxide 
pigment comprising chromium , bringing the pigment into 
contact with a hydrous silica and a reducing substance 
to treat the pigment with the hydrous silica and the 
substance . 
[Claim 2] 

The method of Claim 1, wherein 0.1-10% by weight 
of the hydrous silica, in terms of Si0 2 , and 0.01-10% 
by weight of the reducing substance are used with respect 
to the pigment. 

[Claim 4] 

The method of Claim 1, wherein the reducing 
substance is added while maintaining a pH of the pigment 
slurry at 7.0-10.5. 

[Claim 6] 

The method of Claim 1, wherein the reducing 
substance is at least one substance selected from the 
group consisting of cerium compounds, antimony 
compounds, iron compounds, tin compounds, manganese 
compounds, sodium thiosulf ate , sodium hydrogensulf ate , 
and sodium nitrite. 
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[0004] 

[Technical Problem] 

The present inventors extensively and intensively 
studied the problem of how to reduce an amount of 
hexavalent chromium eluted from a chromium- containing 
composite oxide based pigment. Consequently, they 
found that an amount of eluted hexavalent chromium could 
be reduced by treating a surface of chromium- containing 
composite oxide based pigment particle with hydrous 
silica and a reducing substance, requiring use of a small 
amount of hydrous silica, and treatment under easy 
conditions, i.e., under room temperature and within a 
wide pH range. By this finding, the present invention 
was completed. 

[ 0009 ] 

The reducing substance is a substance that 
produces the reduction effect. Examples include 
cerium compounds such as cerium nitrate, antimony 
compounds such as antimony trichloride and antimony 
oxide, iron compounds such as iron (II) sulfate, tin 
compounds such as tin (II) chloride, manganese 
compounds such as manganese (II) nitrate, sodium 
thiosulfate, sodium hydrogensulf ate , and sodium 
nitrite. The reducing substance is not particularly 
limited, as long as it is inert to a pigment component 
and does not significantly impair properties of a 
pigment . 

[0012] 
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For example an aqueous solution of alkaline 
silicate and an aqueous solution of the reducing 
substance are added to the pigment slurry. The aqueous 
solutions can be added by first adding the aqueous 
solution of alkaline silicate and thereafter adding the 
aqueous solution of the reducing substance, or by adding 
the aqueous solutions at one time. It is not necessary 
to heat the aqueous solutions before or after they are 
added to the pigment slurry; it is sufficient to add 
room- temperature aqueous solutions. When the aqueous 
solution of alkaline silicate is added for the first 
time, it is not required to adjust a pH of the pigment 
slurry to a specific range; when the aqueous solution 
of the reducing substance is added following the 
addition of the aqueous solution of alkaline silicate, 
it is preferable to maintain the pH of the pigment slurry 
at 7.0-10.5 while the solution of the reducing substance 
is added. If the pH is out of this range, it is difficult 
to reduce an amount of hexavalent chromium eluted from 
the pigment. In the case of adding the aqueous 
solutions at one time to the pigment slurry, it is 
preferable to adjust the pH of the pigment slurry to 
the above range while the aqueous solutions are added. 

[0015] Example 1 

Water was added to 3 . 1 parts of cerium nitrate to 
completely dissolve the cerium nitrate in the water to 
prepare 100 parts of aqueous solution. Further, water 
was added to 100 . 0 parts of composite oxide black pigment 
powder having a composition of CuO-Cr 2 0 3 -Mn 2 0 3 to prepare 
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about 500 parts of mixture, and the mixture was 
def locculated in a homomixer for about 30 minutes to 
one hour to obtain a pigment slurry. To the pigment 
slurry, 3.4 parts of aqueous solution of sodium silicate 
of No. 3 (containing 29.0% Si0 2 ) was added at room 
temperature and def locculated . Then, the resulting 
pigment slurry was moved into a beaker, and the aqueous 
solution of cerium nitrate was dropped into the pigment 
slurry with sufficient stirring; while the aqueous 
solution was dropped, the pH of the pigment slurry was 
adjusted to about 9 by use of 5% sulfuric acid. 
[ 0016 ] 

After the dropping was completed, the resulting 
mixture was matured at room temperature for about 30 
minutes. Then, the treated pigment was recovered by 
decantation and washed with water sufficiently to 
remove residual salts, followed by filtration, drying, 
and grinding by common methods to obtain 102.4 parts 
of pigment having a surface on which hydrous silica and 
a hydroxide of cerium was deposited. Five grams of the 
resulting pigment, which was measured to the first 
decimal place, was placed in a conical flask, and 100 
ml of purified water was added. The mixture was boiled 
for about 5 minutes, followed by further boiling for 
another 5 minutes. After the boiling, the mixture was 
cooled in a water bath (ice water) for 30 minutes, and 
replenished with water in an amount equal to an amount 
of water that had been lost. Then, the mixture was 
shaken for 1 minute and thereafter left for 5 minutes. 
Eluted hexavalent chromium was measured using a 



filtrate of the supernatant. In the case of the 
untreated pigment , Cr 6+ eluted was 2.24 ppm. In the case 
of the treated pigment, Cr 6+ eluted was 0.22 ppm. 



[ 0026 ] 



[Table 1] 





TREATMENT 


CONCENTRATION 
OF ELUTED Cr 6+ 
5g PIGMENT 
/100 ml 


AMOUNT OF 
ELUTED Cr6+ 

pg/i g 

PIGMENT 


UNTREATED 


2.2 4 ppm 


45 iig 


EXAMPLE 
1 


s±o 2 1% 

Ce(N0 3 ) 3 6H 2 0 3. 1% 


0.22 ppm 


4 pg 



5" 
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